Sodium dodecyl sulfate and heat induce two distinct forms of lobster muscle multicatalytic proteinase: the heat-activated form degrades myofibrillar proteins.
A multicatalytic proteinase (MCP) purified from lobster claw and abdominal muscles degrades a variety of peptide and protein substrates. The enzyme is activated by low concentrations (0.03%) of sodium dodecyl sulfate (SDS) and brief (1 min) heating at 60 degrees C. The lobster MCP can assume three stable and functionally distinct states in vitro; these are classified as the basal, heat-activated, and SDS-activated forms. The basal MCP possessed high trypsin-like peptidase activity and low chymotrypsin-like peptidase, peptidylglutamyl-peptide hydrolase, and caseinolytic activities; incubation of the basal form with SDS stimulated the peptidylglutamyl-hydrolase activity about 30-fold and inhibited the other three activities 80% to 100%. Heating the basal form stimulated caseinolytic activity about 6-fold with little effect on the peptidase activities. The heat-activated enzyme also degraded myosin, tropomyosin, troponin, and actin depolymerizing factor; alpha-actinin was resistant to proteolysis. Incubation of the heat-activated MCP with SDS inhibited the trypsin-like, chymotrypsin-like, and proteinase activities 95 to 100% and stimulated the peptidylglutamyl-hydrolase activity about 16-fold. Incubation of myosin with either the basal or the heat-activated forms in the presence of SDS generated identical proteolytic fragments of the myosin heavy chain, suggesting that SDS induced a third form that can be produced from either the basal or the heat-activated forms. The heat-activated form produced proteolytic fragments of myosin heavy chain different from those generated by either basal or heat-activated enzymes in the presence of SDS. Furthermore, 100 mM KCl stimulated the caseinolytic activity of the heat-activated form 24% and inhibited the trypsin-like and peptidylglutamyl-hydrolase activities 56 and 20%, respectively. These results, though indirect, suggest that heating induced a proteinase activity that was distinct from the three peptidase activities. Activation of the basal form with SDS was reversible, since precipitation of dodecyl sulfate with 100 mM KCl restored trypsin-like activity and inhibited peptidylglutamyl-hydrolase activity. In contrast, removal of dodecyl sulfate from the SDS-activated form that was derived from the heat-activated MCP induced its conversion to the basal form. Thus, although heat-activation was irreversible, the heat-activated form was converted back to the basal form via the SDS-activated form.